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(57) 

itw&m mrnxx-m^Lx. 65-so%osi 

0 2 „ 0~5%<7)Al2O3 . 0— 10%<9MgO, 5 
~15%OCa0 (fc£U MgOi;CaOi:<7)£*«i: 
5-1 5%) , 1 0~1 8%ONa2 O. 0~5%OK 
2 O (fcrtfU Na 2 OtK2 Oitf)£-*fil 0-2 0 
%) . &tfO~5%tf)B2 Os frbZhm&tiJZtM 
t. SfefiSttfiLT. 1. 2~2. 2%<OFe 2 0 3 fc 
SWlLfc^BMbR (T-Fei Os ) . 0. 00 1- 
0. 03%<9CoO, 0-0. 0008%OSe, Mf 
0-0 . 2 %ON i 0*^^|,^|.|S#?hil©JRffi^ 




1 

[m*JHl] fi*9$TS5*l/C, 6 5-8 0%OSi 
0 2 „ 0-5%c9Al 2 O3 . 0-10%«MgO, 5 
-15%<DCaO (fcfc'U MgOtCaOfcC0-^»i 
5-15%). 10~18%ONa2 0. 0-5%OK 
2 0 (fctfU Na 2 OtK 2 Oi:<7>£4til 0-2 0 
%) . &tfO-5%<9B2 O3 36»4>*ftaHfcjr5^«R 
b.*&R»kLX. 1. 2-2. 2%cOFe 2 O3 (C 
»£Lfc£»fctt(T-Fei O3 ). 0. 00 1- 

0. 03%«9CoO. 0-0. 0008%CDSe, Mf 
0-0. 2X«NiOfr6fc*£fc*^fc-$-4StJMi 

[M&R2] iWOTlfciiVvt. T-Fe 2 O3 # 

1. 2%jm±i. s^sMrrfciifctwak-fft*^ 

[HK8H3] B*JSUC4$W^ T-Fe 2 O3 if 

1. 8-2. 2%x%hzk&mit?$>m®ftm 

[M**4] iWWl-3W>-ffl*»lJSt*JV^T» 
CoOA<0. 00 1-0. 0 1 8%?* 

Se#0. 000 1-0. 0 0 08%Tfc£.Ii:£!|$a 

[89*«6] m*S5t*5V^T. Se#0. 00 0 1 
-0. 0 0 04%T'&S^£#SfctS^HI8#*l-tl 

S e ^HKWC**L*v^ t iMfctSMS^ 

[»*S8] SI*Sl~70V^t*l*»l«(CiJ^-C, 

NiO#0. 003-0. 2%X'h&Zti'$mt-t& 

[M$4!9] HWW8t=*50T, NiO#0. 0 03 
%£LL~0 . 0 5X*Hrc**£ k*1WSi:-*-6*iW 

MWBI10] M#B8fcfeVVC. N iO**0. 05 
-0. 2%r*6ifc*1*ai:-f*«M-«jiy«B«JRfi 

[!t#JS 1 1 1 ItdcE 1-6 Ol vf*i*> 1 ^tfc ^ 
T. NiO*mtWC**L*V^il:*1MR4:"t4«» 

[ft*JS 1 2 ] H#JS 1-11 eov vf *u&> 1 JStefcV^ 
T, 2. OXWTOCeOi Rtf/*fcli2. 0%OT 
<OT i 0 2 *^£fc*»Ste**^*i^«*JRfi 

[ii*3i 1 3 3 n&g 1-12 *>wf*u&> 1 mz&^ 

T, Fez 0 3 K8aLfeFeO*«T-Fe2 Os (7)1 

5-4 ox-c** - k tnnb+imw&m&msi 



(2) 0-1 1454 0 

2 

HW8B14] S9*ai-13^-ffl*>lflK:*S^ 
A3e»*«v^MSLfcT»I»3taiW (YA) X 0 
fc^ddiXx^Mf-iSi* (TG) *tf5nfl«/Jv3<. 4 
mmff;Wd^U£#7*tf)YA#«2 3 — 5 0%, TG 

#>* 7 - 3 5 xt* i z t mm 1 1 h mwn twm 

[|f#fl 1 5 ] ff*« 1 4 fc*J^T. WEYA#2 5 
-40%X'h t ). TGtf2Q~~35%X'bhZk*%m 

10 [3K&B16] M*JS14Xlil 5fcfcwt % #5* 
feflO. L« a* b» SMJfl^Ta' . b* T'HS 
fl£fejKa { *ft.efU -9<a« <-6, -3<b* < 

3<omwftX'$>& z k *mLb+&mmmum& 
imw* 1 7 ] n^a 1 - 1 6 ^-ma* i mza^ 

X. 3. 1 — 5mm<OV^-^h.3i»eoJ¥*fc:fe»tS^5X(0 
YA*U 0-2 5%T'&9. A^TGAU 0-3 5%T' 

h&zkzmik?hmmmmm<m®$yx. 

[IS&B18] ff^JSl 7tJ3^T^5Xfelic7), L 
20 • a* b* RfeRfcJflVvCa* , b* TRSiXifiBE* 1 
•WPix-7<a* <-2. -3<b» <7<9^Bl*re 

[It*ai9] H^l~18cOV^*n^fcO 
I SOIizM&Z1ih1&lWBBm s 6%MTVt>& 

[B^2 0] H*fll-l9W«ia6»l5t:t5^ 

•c, 4mmji»i(djaufcxr9^ociHiifflv»Ta!jg 

Lfc±**#4 8 0 n m- 5 2 5 n mT"*> S £ i: £EMS 

30 [ME&S2 1] StRfll~2 0^-ffl*»15fc*5^ 

X. 4mml^lzM»Ltetf7AcvC%M*m^Xm%. 
LfcaHttMWl l%5^*4£i: 

[000 1 } 

im&tf7Aizm?&i>cr>x'bz>. bl<«. «wfeftfc 

[0002] 



3 

[0003] mm. wjwi- 2 9 8 1 3-9(cinw3 

yX*\<znM%-Q$kLX. 1. 0 0-1. 7%C0Fez O 
3 . 4«5r<fciO. 27%(0FeO, 0. 00 

2—0. 005%<?DSe. 0. 01-0. 02%<9Co 

mmOJf §T*3 2 %OT^ftj§iS*&tf 1 5 % J: 9 *3 

[ 0 0 0 4 ] 4fc s ftHPF8 - 1 5 7 2 3 2-9fcHK*3 

#£Jtt%T'*ILT, 0. 8—1. 4%Wei O 
3 0. 2 1%JTFOFeO. 0. 0 5- 

1. 0%<9TiO2. 0. 02-0. 0 5%OCoO. 
0. 0 005—0. 0 1 5%ff)S etP^h^M^is 

[0 0 0 5]7fcl|!8fl3&5, 3 9 3, 5 9 3^-<7)^V- 

TSiOz 66-75%. Na 2 01 0-20%. Ca 
05-15%. MgO0-5%, Alz 03 0—5%. 

k 2 oo^5%*>9%hm&#yzmt. i.oo- 

2. 2%OFe 2 03 . d«5r<k*>0. 2 0% 
c7)FeO. 0. 0005-0. 005%<DSe. 0. 0 
1 0-0. 0 3 0%*DCoO*»fe*63tfSWi:*'Sf*L 
T&S. £0#5X{23. 9mm<0J?$"C3 5%lilT^ 
3£§$TO/ r 2 0%J: Mv$*^bldB$fflti&i¥** 

[0006] #£¥8 - 5 0 6 3 1 4#tBK?SilfcXf 
5X(±. y-^ • 5K • s/'J^5x4«<=JSlTO^* 

FeO (11*%) SO. 007+ (3!£^»g-0. 03 
6) /2. 3 

SJWC&LTO. 2 5-1. 7 5%OFe 2 Os iil 

Se, C03 04 , Nd2 O3 , NiO, MnO, 
V 2 Os , C e O2 , T i O2 , CuOMSnOM 

< . ±i*gti#2 L < fi 5 7 0 n mmX'h l. Z0M 

wnni%<r>Hm754Ji$'-tam#?Ab ixm 

[0007] 

[fMHsWIfifcl, J: 3 fc*4HB] 2 9 8 

1 3^zffl9jkztimBi-mmmtfyz. mme 

WHPF8 - 15 7 2 3 2#CHSSilfc»^U-fe^5 
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4 

U-fetf^tt. <£3lj£#fc l/TT i O 2 £0. 0 5- 
1. 0%£WUO^#. Ti0 2 «Hlili«T*4fc 

[0 0 08J 4fc, WBJKBHMWII5. 393, 593 

< . OttftHOlbA* hm I < t fc . F e o t- 

FeOii 1000-120 0nm<9$*$<9#?HIS£iM#? 

&o^#*fr«fc»*oAv«afc^** £ tear 

[0009] *»LfcffiTOEaa*fc3T*-4j!r5;*tt 

lJX'*W&CDffi&mZ1j?ltfyXli7y-<<rt->-Um 

6 2a«c7)^7X{iSffl$c?)ffiffl^ffifc«git: J: oTffi 
20 VvJHtfefTO^. 

[00 1 0 3 Ua^9^tt. WtfUi+ftttt-'y * 

[0011] WIHWP8- 5 0631 4*fcBK*;&*i 

tzljyxnoh, yyA'^s-mm^zmiX'thiiy 

30 [0012] . ±e Ltzmmmommj&zm 

*-X%2ilfci>CDX'hr>X. *ttfefcfiVMWik&#S:0 
[00 13] 

[HS5:P*-ri»7t*<7)^] XMtomW&HWi 
MEtBWJXli* M&%X'W^IX. 6 5-80%fi0 
Si0 2 . 0 — 5%<0A\z O3 , 0— 10%<JDMg 
40 O, 5-1 5%«0CaO (/^'l. MgOtCaOfcO 
-^«(i5-15%). 10~18%<0Na 2 O. 0-5 
%<DKz O (^'L. Na 2 OtK 2 O t <7)£W,t 1 0 
-2 0%) . &tf0-5%OB 2 Os fr^hW&tfy 
xmLt.^MHttLX. 1. 2-2. 2%«OFe 2 
O3 fc«J|[Lfc^lWt«(T-Fei O3 ) . 0. 0 0 
1-0. 03%<^)CoO. 0-0. 0008%OSe. 
mf0-0. 2%<^Ni0^fe^rS 0 
[00 14] 

50 ^^x^olS^ai^ov^^-ti,,, fit. 
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[0 0 15] Si 0 2 l«f5**>1HSfc»JS 
-f&iJ&a-e&S. Si 0 2 if6 5%*.mX'tti}yXff) 
WAtt W6T U 8 0 % £ jg S i *o«J*Wlli 

[ 0 0 1 6 ] A 1 2 Os \tifyX<miiM&$\±£-£h 

h. aii o 3 (DMib^mmto. i-2%t*s. 

[00 17] MgOfcCaOJi#5X0>»A,tt*|t!Ltef 

JfluMi*. MgOtflOXMIiik^SSaflWU:* 
**. CaOs6«5%5MI*fcJil5%fclBi*i:jlcaa 
IfcWilW* .MgOtCa OCO&m* 5 %*mv\±tf 
y AfltfHST U 1 5 % £ j® £ & k jiataUK^Ji 

[0018]Na 2 OkK.2 OJi^^^WjffllfSrfflaS 

Na 2 O#10%*8f*>SW±Na2 OkK 2 0 

k *>£fh&* l 0 %*i^li8«flBiKMfeW£ L<. Na 
2 0#18%£jS;tSa\ ^JtttNaa OkK 2 OC9-£ 
it** 2 0 & k ^5^.0BAtt*%T-ri. . K 2 20 

Ol^^taxhA^iK^Stft, K 2 0{±5%lilT 

[0 0 l 9] B 2 Os \$#y z<rM%&fa±.<ntztb, * 

»W<OfiT38«?rfll«4 J: a 0 , ftH*««fe 
B 2 O3 m*fte£J:*Jft» 

e«^»^3Wt t § «TT 5 % £±ES k l> . 
[00 20]IWk«B4, #5X«*rCttFei Os fc F e 
OWRJTPfiPtfS. Fe 2 0 3 MmBiftKflg£&*> 30 

*• 

[002 1] Fe 2 O3 I^AXUMMft (T-Fe 

2 os ) i . 2%mxn%tmRV%tm<r)m.®%. 

Bffl«3im«t* t »4>*iarv%. fldSr. t-f 
eiOs #2. 2X*)Bi*i:»flJlll««*t*D!!ill 

V\ T— Fez Os #2. 2%J:9t^k# 

fc. ctOfftLv^ffltil. 2%VJ±1. 8%#}!(k 
DWtl. 25-1. 35%) t. 1. 8-2. 2%T 

[0022] T- Fe; 0 3 ifil . 2%M±1 . 8%* 
»*>*£li. T-Fe; 0 3 tf&%3X'&Z>t:#>®Mtif 

<r>mwmtf>\^<. fiyzmmx'mmz£.m 
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i.{fCe0 2 , Ti0 2 **JHHWKHrtTjDi4ii: 
izi. vmmWMSkZWhh £ k h . 
[0023] k 0*)ftT-Fe2 O3 #1. 2 5—1. 
3 5 Kfltffr&li. ff^ U:* y 7 h*^§ < , 

[0024]T-Fe 2 O3 tfl . 8-2. 2%<9i§-£ 

a. tfyAM&<m&$8it,zg-t&imtf%<. nm^ 

[0025] F e 2 Os 14. #?XjWa»SMfc« 
tfiftffl****-*. iOCltti, CeOi . TiOz k 

Heft. T-Fei Os tf)«H*JJB05B') k Lfc» 

[0026] FeO/T-Fei O3 Ojt (MJt) « 
W4WfcTl OMOXTiSik^ffiLK doit:** 
1 0%i 0 i>>h£^k F e OJ^J^fcJWKMrJRtt 

[0027] FeO/T-Fe! Os 0)}ttf4O%£*) 

fc, LfcF e 

v^, i'VtiMz%A,tmimtfm.'Ltz*). wax 

*A*%^i-6liHK:%4ikt>fc*. :«FeO/T 
-Fe 2 O3 Olt2rl 0-4 0%tiS^-fl.^ktJ: 

»kLT(iFe 2 0 3 WIWLfca«tffl^S. 
[0 028]CoO(i. SeRV/ifettNiO. »V 
Fe! 03 k^WS^ftikftriO+ttfitittv^lWIfi 

^rwjeaBi^ta^bn-^rijR^-ct**^ o. 

0 0 1 %t w%^tmmn^mt>ti-f-*sw&m 

*fcJW«f*. 0. 0 3%£jg*Si:feP<i#i* 
[0 02 9] Sell tr>?O&fefcJ:9Co0fDlffe 

N i 0*%4fll»^. Se(i^-fLt^4^< 
ttlK Se4#0. 0 0 08%Sre^.Si:^rffi3tS 

3a$* j iST-ri). s e zmt&w&ii.. 0 . 0 0 0 1 

-0. 0 0 08%k l 9±>ft0. 0001-0. 0004 
fc N T-Fe 2 O3 S^FeO/T-Fez O3 *±IB 
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Zitzzbtfx-zz. 

[00 30] NiOU. CoOtbhlZTWfflffi&mZ 

a** £ c h z t tfh *) . *»o«rflBie>Ji**<fiT'r 

*. fePiiSi»* { 3S<=5r , 5^r»^L<^v\ Ni 0£ 

£trf§-&. *m&mm%Mi&mtf!mx'$>ti& o . o 

0 3Xia±0 . 0 5%*ffi0ti»<iF2 L< , ffiSS?) 
?PH3iaffiW!W*5Tr**Uf. 0. 0 5-0. 2%<r>m 

[0031] tfyXtpcriN i OjRJKj&sjSJgfciS^i: N i 

i> i t %<mmcr>&m*iu z t mm btth. 
[ o o 3 2 ] n i o\ti3?x<mmM.\<zz.-oxwm. 

Mmmmtx ->x n i t*m vowmawe 

4 fcSMfc l , 3fe<7)©iR^tt* { S!€-r * £ fc (c «t 1. 1 <nx- 
hh. 6EffiNi**^)«lOW4 3 0ninWS£KffttL. 
#9*fc*fe«IHS*£t40)K*fU 4ffi{4Ni2 + <7) 
(RlR{i5 0 0~6 4 0nmtWTl? : S-fl>^y). 4ffi 
fiN i £ fcTMakttK&ffitt Uffi Uvfep 

fcf*4 £ S. mmcomtfyAit. a*, 

[ 0 0 3 3 ] C e 02 tt£*MMlRtt*ffiftftJ&#-?ft 

fcC e 3* *fflfflWtiMI»^*< *W*9MXfc*»-?* 
sWSWTtt, C e ^omm fc C e 0» • fc» 
gLTCeOz 

[00 34] Ti0 2 tt. ^CFeOt^fflS^ffltJ: 
9SRJM8WRIIt««>4**T»4. Ti0 2 it. +tt 

ttllfii**«lDLTBWfc'r«.fi3l*»6fcftCiaiirC 
£4. *t$, ffiffi^Ce0 2 . Ti0 2 £2%<k>5£< 

m?&b-3Ahmi±if&zbiz%*)mi<% 

[0035] *aw<oaKKBo^9^t. #feS<Jfc L 

T, MnO, V 2 Os „ M0O3 . CuO, C r 2 O3 
**>l«*fctt2WJUL J>l»VMiS7Cfflt LTSnO 
2 S-^ltlT'0~l%^$BHT\ sHgHB^awt-fft* 

^5«)ffi4«:SfeK«IKIB<fcftt % ZnOJ0-l 
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[0036] *#»Cli, C I E*>A3E»fc/BVvcWe 

it^wtrnm (ya> iofc^kRBtx^/i^-a 

»*(TG)tf>#a*/jN3<. 4mmf*lc8aLfc*9 

*OYA#2 3~5 0%, TG**7~3 5%-e*»&ifc 
jWJ*U\ £*>YAIi2 5~4 0Xr*ft CfctfSfc 
K«F4L<. TGtt2 0~3 5X-C*ft£fc!&«ff*L 
V*. tfyZZMcD. L* a* b* 

Wta* , b* TSSft&fiStf-Wfft. -9<a* 
<-6. -3<b« OtfOTrt-caS^fcaflJiL 
10 V\ 

[0037] *^BflT*Ji, 3 . 1 ~5 mm<0VvfilA»<7) 
ff»ttJ{tl.^5^<0YA*«l 0~2 5%T'ifeO, *»o 
TG*U 0~3 5%T'&l>ifctf#£U\ 
#7.XfefSc7)» L* a* b* $k&%*Ri^X a' , b* 
T£3it£-fe£a**;h.eh.-7<a» <-2. -3<b 

[0 0 38] *«WtfD^9Xti. 4mmfAl:i 
KLfc/T9^C I EOCft}g£fflVvc 3 8 0~7 7 0 
n mOfegigT-SI^ L 480~580nm, 

20 fiffi^^ 1 1 %m<omm.ttt h z t mi i 

[0039] *^BJ<?5^7X(i s ISO 9 0 5 OfcS 
[0040] 

[00413 uetm~3 5) mmv-r^sR : y 
1 0 0 a»a5tM 0 . 01 MjjoH&rani-ca 

£U i«flCHt«JlWP+Tl 5 OO'acJpSft. ?§aiL 

mmt:«r4 J: 0 IzMB 1>X , ^mmm^>T)Vb L 

40 -CHSgLfcTOBJlSBi* (YA ) . ^±l©^x^;L-^- 
(TG ) . I S O 9 0 5 0K9£Lfc«j«lja 
(TUV) . C3lfi»fefflV^fflJBbfc±K* (DW 
) , fflS*6S ( Pe ) *ffl€Lfc. HK^-vr/nc 

[ 0 0 4 2 3 S 1 ~4 C , ft ^tlftf 
^ffi^t. T-Fe 2 O3 iHK. FeO (Fez O3 $ 
g)/T-Fe2 O3 it. CoO?gS> Sefflg. Ni 
Oi8S. CeOi i8S N TiOz m&^Lti. 
50 afftiffllXSST*** 1 . CoOi&g. SeK, N 
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1 Oigmippm^ft-CfUKU:. %*><OS i O 

2 nMM%M&WuiiJ&TWW&ftZtLX\>-*&» [0043] 
*». £*tfi S i O2 <7Vh8o£OT£0£EA U:fc*>? [ft 1 ] 



H M «W 


1 


2 


3 


4 


5 


6 


7 


8 


9 


1 1 


16 


SiO> 


71 


71 


71 


71 


71 


71 


71 


71 


71 


71 


71 


AJzO, 


KG 


1.5 


l.G 


1.6 


l.B 


l.B 


1.6 


1.6 


1.6 


1.6 


l.B 


MgO 


3.6 


3.6 


3.5 


3.G 


3.6 


3.6 


3.6 


3.6 


3. 6 


3. 6 


3. B 


CaO 


7. 7 


7. 7 


7. 7 


8. 4 


7. 7 


7.7 


7.7 


7.7 


7.7 


7.7 


7.7 


Na t O 


13- 7 


13. 7 


13. 7 


13. 1 


13. 7 


13. 7 


13.7 


13.7 


13-7 


13.7 


13.7 




0.9 


0. 9 


0. 9 


0.9 


0.9 


0.9 


0.9 


0.9 


0.9 


0.9 


0.9 


B,0> 




0.2 


















1.8 


T-Fe.O, 


1.9 


1.3 


17 


1.5 


1.4 


1.4 


1.7 


1.5 


1.4 


1.9 




0. 24 


n id 


IJ. C.H 


n i a 




n 97 

U. 61 






0. 26 


0. 20 


0. 23 


CeO, 






















0.03 


TiO a 


0.03 


0.03 


D-03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


0.03 


Se(ppm) 


3 


5 


2 


3 


4 


3 








3 


1 


CoOlppm) 


100 


95 


113 


107 


101 


92 


94 


96 


98 


125 


119 


NiO(ppm) 


30 












150 


200 


250 






YA 


30.8 


38.2 


34. 1 


35-1 


37.0 


35.2 


35.4 


38.2 


37.5 


33.1 


32.9 


TG 


18.7 


23.5 


20. G 


21.7 


23.3 


20.0 


19.7 


23.4 


23-3 


20. G 


19.5 


Tuv(ISO) 


1.9 


5.7 


2.8 


3.4 


4.4 


5. 1 


3.0 


4.6 


5.5 


1.7 


2.1 


±»& Dw 


519 


492 


494 


496 


495 


498 


499 


49S 


497 


499 


495 


MKKS Pe 


4.5 


7.4 


7.7 


5.9 


6.0 


7.1 


6.3 


6.7 


6-8 


G.2 


8.2 



[0044] X K l$k2] 



III 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


SIC 


70 


70 


70 


70 


70 


71 


71 


69 


70 


71 


AUOa 


l.B 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


1.6 


MgO 


3.6 


3.6 


3.6 


3.G 


3.6 


3.6 


3.6 


3.6 


3.6 


3.6 


CaO 


7.7 


8.4 


8.4 


8.4 


6.4 


8.4 


8.4 


7.7 


8.4 


7.7 


Na a O 
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